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Background Hepatitis A (HA) is the most common vaccine-preventable disease among travellers. The probability of contracting the disease depends on the endemicity in both the destination and country of origin of the traveller. The introduction of the new highly effective but expensive inactivated HA vaccine necessitates a reevaluation of HA prevention policy. In highly developed countries all travellers require vaccination. In highly endemic areas the entire population is immune. In Israel, HA seroprevalence declined from 94% in the early 1970s to <60% in the mid 1980s. Living in a country in which the HA endemicity is changing, we studied the current situation of HA seroprevalence among travellers and the costbenefit of screening for HA IgG before vaccination.
Methods
Israeli travellers of all ages, (range 22-74 years) expecting to spend a considerable time abroad presented to the travel clinic for pre travel advice and vaccination. A brief medical history was taken, including history of jaundice. Blood for HA IgG testing was drawn.
Results
In the present study, 389 Israeli travellers were screened for HA IgG. Overall, 46% were seropositive: 26% in the 21-30 group (n = 102); 37% in the 31-40 group (n = 145); 62% in the 41-50 group (n = 62); and 79% in the >50 group (n = 80). Conclusions In countries where hepatitis A endemicity is changing, an evaluation of seroprevalence and then a cost benefit calculation should be made. In Israel, assuming a current cost of $130 for vaccination and $30 for the IgG test, it is economically valid to screen Israeli travellers >30 years old for HAV IgG before vaccination. A formula is presented for calculating the cost benefit ratio in any country, based on local endemicity according to age group.
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Hepatitis A (HA) is the most common vaccine-preventable disease among travellers. 1 Until recently, gamma globulin has been the only protective measure against HA, however it only provides short term protection of several months. 2 The newly developed inactivated HA vaccine provides full long term protection 3 but it is very costly and implementation has been somewhat limited since in countries in which the prevalence of HA antibodies is high, the new vaccine is needed for only a fraction of the population. Therefore, to cut down on expenditure, an epidemiological examination of the target population is necessary. There are three possible epidemiological patterns of HA endemicity: (a) a high prevalence of antibodies in the population from an early age, typical of a developing country; (b) a very low incidence which increases gradually with age, typical of a developed country, and (c) a very low incidence in the younger population and a high prevalence in older generations, reflecting a country that has undergone accelerated development during recent decades. 4 " 6 In Israel, the pattern of HA has changed over the last two decades from high to intermediate endemicity. 7 At the same time, a substantial increase occurred in the number of Israeli travellers to endemic areas, exposing many to HA.
The inactivated HA vaccine currently available in Israel is HAVRIX (SKB), administered in three doses of 720 units each. The present cost is approximately $130 for the entire course. This fact, coupled with the reported reduction in seroprevalence, led us to investigate the economic efficacy of screening before vaccination, and to study the current antibody status among Israelis embarking on long term travel to endemic areas in relation to age group.
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Patients and methods
The study population consisted of 389 Israelis about to embark on an extended stay abroad for more than 6 months, who were referred to the Travel Medicine Center at Misgav Ladach Hospital during 1993 to 1995. Age, sex, and past history of jaundice were recorded. All were screened for HAV-IgG status using a commercial Elisa kit (BIO KIT S.A. Barcelona, Spain). The sensitivity of the test is 99.9% and the specificity is 99.6%.
Results
Of the 389 people who were screened, 54% were males, and 46% were females (age range 22-74 years, average 39.5 years). Of these 46% were seropositive for HA. The distribution of seropositivity among the age groups ranged from 26% in the 21-30 group, to 82% in the >61 group (Figure 1) . History of jaundice was obtained for 188 patients, of whom 28 recalled having had jaundice and 160 did not. Of the 28 who had had jaundice, 27 tested positive for HA antibodies, therefore the positive predictive value for HAV-IgG with a history of jaundice is 96.4%. Of the 160 patients who did not recall having had jaundice, 61 were found to be HAV-IgG positive. Altogether 88 people were found to be HAV seropositive, 61 of whom did not recall having jaundice, therefore 69.3% had evidence of a subdinical infection. Table 1 shows a breakdown of the prevalence of subclinical HA episodes according to age: a significant drop is apparent under 30 yean of age (P = 0.027).
To be economically worthwhile, the cost of vaccinating the entire population must be equal to or less than the cost of testing the entire population plus the cost of vaccinating the non-immune:
where A is the total cost of the vaccine including the cost of manpower, B the total cost of the test including all visits to the clinic, and x the HAV-IgG positive fraction of the population. It must be noted that a series of vaccinations at our clinic requires 2-3 visits. On the first visit HA-IgG is tested, and if negative, on a subsequent visit the patient can be vaccinated at no extra cost for the actual visit. Based on a cost of $130 for the vaccine and $30 for the initial testing, the calculation shows that screening is valid for a population with a prevalence of HA-IgG of >23%. In Israel this translates to travellers above 30 years old. 
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' The lower percentage is in the younger age group.
In the >50 age group screening before vaccination could save 57% of the total vaccine expenditure; in the 31-50 group screening could save 22% of the expenditure.
Discussion
The development of the inactivated HA vaccine which gives an ultimate solution to the non-immune population, 3 coupled with the decline of HA endemicity in developed countries 4 " 6 warrants a new look at vaccination policies for travellers. The economic efficacy of prior testing for HAV antibodies becomes a valid issue for organizations that cover the costs of sending representatives abroad. Travellers from highly developed countries or from highly endemic areas pose no dilemma: in the first case the risk is high and all must be vaccinated unless they have had jaundice, and in the second the risk is very low since all are immune from early childhood. However, in countries of origin in which HAV endemicity is on the decline, the situation is not dear-cut, and a decision has to be based on the distribution of seropositivity in relation to age. In Israel, HAV endemicity has been decreasing since the 1970s, as shown in several studies ( Table 2 ). The first, 8 published in 1977, was a screening of blood donors over 18 years of age. Overall, HA-IgG prevalence was found to be 93.7%, with seropositivity being 100% in the >40 age group. During the 1980s, several other surveys were conducted among the adult population in Israel, mainly among soldiers of the Israel Defense Forces (IDF). 8 " 10 In 1987, seroprevalence was 82% among permanent army personnel aged 25-44,'° decreasing to 55% in 1989, 7 even though military service in itself is known to be a high risk factor. A comparative study of military recruits aged 18-19, showed a decline from 69% to 54% between 1977 and 1984. 10 Since in Israel military service is compulsory, these results represent the situation in the Israeli population as a whole. In the present study, all the people screened were highschool graduates, some with university education, and the majority were IDF veterans. This cohort may not reflect the situation in the entire population but it does represent Israeli travellers. Despite this bias, the changing pattern of HA endemicity is apparent, with a much lower rate of HA-IgG among the younger age groups compared to the >40 group.
Based on subjective histories, subdinical events of HA in the young age group also display an obvious decline, and this observation may be another marker for the declining HA endemicity in Israel. Recording the history of clinical jaundice as a predictor for HA status is important. In Israel, a positive history of jaundice is a reliable marker for previous HA, since the incidence of hepatitis B is very low.
11 It must however be kept in mind that a negative history does not exclude seropositivity, due to the high incidence (69%) of subclinical HA in the past.
The general policy of the health authorities in Israel is not to recommend HA vacdne for those over 40 years because previous studies have shown almost 100% immunity in this group. The present study dearly shows this not to be true, and even among the >60 group, a significant fraction, around 20%, were not immune. Since the morbidity and mortality of HA increase with age, and the case fatality rate is up to 2.5% for >40 years old, 12 this group must be screened for the HA antibody status in order to vaccinate if necessary.
Israel, with its rapid development and improved hygiene can serve as a model for similar countries with changing HA endemidty. The present study shows that although HA prevalence is lower than that found in previous studies significant fractions of people who are non-immune appear in all age groups. Given the present endemidty pattern in Israel, and assuming a cost of $30 for the IgG status test and $130 for the vacdne, it is economically valid to pre-test travellers over 30 years of age.
